Methods

Nanosecond laser flash photolysis
The nanosecond laser flash photolysis setup was described previously. 1, 2 Briefly, the second harmonic (532 nm) of a nanosecond Nd:YAG laser (Spectron laser) was used to excited Hyp solutions. Detection at right angle was achieved by means of the monochromatic output of a 150W Xe lamp coupled with a 25 cm monochromator (AMKO Gmnh). The detection wavelength was set to 520 nm and the transmitted light intensity was collected by a 5-stages photomultiplier (Applied Photophysics) through a 12-cm monochromator (LOT-Oriel). The residual stray light from the pump beam was rejected by a HR dichroic mirror optimized for high reflection at 532 nm (Omega Optical).
Fluorescence Correlation Spectroscopy
Fluorescence Correlation Spectroscopy (FCS) experiments were performed using a Microtime 200 from Picoquant, based on an inverted confocal microscope (Olympus IX70) and equipped with two SPADs (Single Photon Avalanche Diodes, Perkin Elmer) used in the cross correlation mode. Excitation was achieved by a 475 nm picosecond diode laser and fluorescence emission was collected through a bandpass filter centered at 650 nm and split with a 50/50 splitter between the two detection channels. The same setup allowed the determination of fluorescence decay lifetimes under the same experimental conditions used in the FCS experiments.
In order to achieve single molecule conditions while still preserving full binding of Hyp to apoMb, concentrations were [Hyp] = 10 nM and [apoMb] = 30 M. The quantum yield of singlet oxygen production ( ) was measured using the procedure 
Singlet Oxygen Measurements
Microbial growth conditions and photoinactivation of bacteria
We determine the photosensitizing efficiency of our photosensitizer on three bacterial strains: E. For the STED imaging we used a microscopy chamber, with a replaceable coverslip at the bottom, where we dropped a portion of the incubated bacteria suspensions.
Supporting Results
The most relevant photophysical properties of Hyp-apoMb complex were reported in our earlier work. In the following we show additional properties which confirm the existence of a stable 1:1 complex between Hyp and apoMb with useful functional properties. Figure S1A shows the modeled interaction between Hyp and apoMb, where the photosensitizer occupies the cavity normally hosting the heme. 7 When docked into this hydrophobic cavity, Hyp is protected from aggregation, has reduced rotational freedom resulting in increased fluorescence anisotropy ( Figure S1B ), and shows photophysical properties similar to those observed for the monomeric dye (Table S1 ) and for lipid bound Hyp. Triplet state kinetics was also confirmed by Fluorescence Correlation Spectroscopy (FCS). Figure S2B shows the autocorrelation function for Hyp-apoMb in a phosphate buffer solution.
The signal is best described by a model for a diffusing fluorescent species undergoing formartion of a dark state (triplet state). The retrieved diffusion coefficient is 12020 m 2 s -1 , which is perfectly consistent with that of a globular protein with the size of apoMb. The dark state kinetics is characterized by a decay of about 10 s, in perfect agreement with the triplet-triplet absorption ( Figure 2A , blue line), and the near IR phosphorescence emission. 
